Impact of network topology on decision-making.
The dynamical behaviors of a neural system are strongly influenced by its network structure. The present study investigated how the network structure influences decision-making behaviors in the brain. We considered a recurrent network model with four different topologies, namely, regular, random, small-world and scale-free. We found that the small-world network has the best performance in decision-making for low noise, whereas the random network is most robust when noise is strong. The four networks also exhibit different behaviors in the case of neuronal damage. The performances of the regular and the small-world networks are severely degraded in distributed damage, but not in clustered damage. The random and the scale-free networks are, on the other hand, quite robust to both types of damage. Furthermore, the small-world network has the best performance in strong distributed damage.